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(54) MODULATING DEVICE AND MODULATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To 
reduce a circuit configuration and 
also to simplify address control. 
SOLUTION: This device is provided 
with an address generation ROM 21 
which stores address data 
corresponding to a phase deviation 
pattern on a phase plane, a sine 
wave ROM 22 which stores sine 
wave data for one cycle in 
accordance with the address data, a 
controlling part 24 which decides the 
phase deviation pattern from input 
data and a signal point of the 
current time, reads the address data 
from the address generation ROM 
and also reads the sine wave data 
from the sine wave ROM according 
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to the read address data, a data selector 23 which divides the read sine 
wave data into a common mode component and an orthogonal component 
and outputs them, a delaying part 25 which delays the common mode 
component from the data selector to takes synchronization with the 
orthogonal component, a multiplier 26 that multiplies the common mode 
component from the delaying part by carrier, a multiplier 27 which 
multiplies the orthogonal component from the delaying part by carrier 
undergoing 71/2 phase shifting and an adder 30 which synthesizes outputs 
of respective multipliers to output a modulation signal. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



http:/ /www4.ipdl.ncipi.go. jp/cgi-bin/tran_web_cgi.ejj. . 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Clalm(s)] 

[Claim 1] The 1st storage means which memorized the address data 
corresponding to the phase deviation pattern on a phase flat surface The 
2nd storage means which memorized the sinusoidal data for one period 
corresponding to the address data memorized for this 1st storage means 
The address-data read-out means which reads the address data which ' 
judge a phase deviation pattern and correspond from input data and a signal 
pent at present from said 1st storage means. The sinusoidal data readout 
means which reads the sinusoidal data which correspond based on the 
address data read by this read-out means fi-om said 2nd storage means A 
data output means to output the sinusoidal data read by this read-out 
means as data of two sequences of an inphase component and an 
orthogonal component The modulator characterized by having a means to 
take the synchronization of the data of two sequences from this output 
means, and a modulating-slgnal output means to carry out quadrature 
modulation of the data of two sequences which took the synchronization 
With this means, and to output a modulating signal. 
[Claim 2] The 1st storage means which memorized the address data 
corresponding to the phase deviation pattern on a phase flat surface The 
2nd storage means which memorized the sinusoidal data for one period 
corresponding to the address data memorized for this 1st storage means 
The address-data read-out means which reads the address data which ' 

inint \ .7'"'°" correspond from Input data and a signal 

pent at present from sa.d 1st storage means. The sinusoidal data readoS^ 
means which reads the sinusoidal data which correspond based on the 

The'amnrf H '"'^ ""^"^ ^^"^ ^^'^ 2nd storage means. 

The amplitude amendment means which carries out amplitude amendment of 

TlnZ'll "^^"^ ^--^ - the amplitude 

amendment data corresponding to a phase deviation pattern. A data output 
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means to output ^sinusoidal data amended with tF^mplitude 
amendment means as data of two sequences of an inphase component and 
an orthogonal component. The modulator characterized by having a means 
to take the synchronization of the data of two sequences from this output 
means, and a modulating^signal output means to carry out quadrature 
modulation of the data of two sequences which took the synchronization 
with this means, and to output a modulating signal. 
[Claim 3] The 1st storage means which memorized the address data 
corresponding to the phase deviation pattern on a phase flat surface. The 
2nd storage means which memorized the sinusoidal data for one period 
corresponding to the address data memorized for this 1st storage means 
The address-data read-out means which judges a phase deviation pattern 
from the modulation technique specified as the input data, and a signal point 
at present, and reads corresponding address data from said 1st storage 
means. The sinusoidal data readout means which reads the sinusoidal data 
which correspond based on the address data read by this read-out means 
from said 2nd storage means. The amplitude amendment means which 
carries out amplitude amendment based on the amplitude amendment data 
corresponding to the modulation technique which specified the sinusoidal 
data read by this read-out means, and a phase deviation pattern A data 
output means to output the sinusoidal data amended with this amplitude 
amendment means as data of two sequences of an inphase component and 
an orthogonal component. The modulator characterized by having a means 
to take the synchronization of the data of two sequences from this output 
means, and a modulating-signal output means to carry out quadrature 
modulation of the data of two sequences which took the synchronization 
with this means, and to output a modulating signal. 

[Claim 4] Corresponding to the address data memorized for this 1st storage 
means while memorizing the address data corresponding to the phase 
deviation pattern on a phase flat surface for the 1st storage means, the 
sinusoidal data for one period are memorized for the 2nd storage means 
From input data and a signal point at present, judge a phase deviation 
pattern and the address data corresponding to this judged phase deviation 
pattern From said 1st storage means to read-out The modulation approach 
characterized by taking a synchronization, carrying out quadrature 
modulation further, and outputting a modulating signal after outputting 
read-out and this read sinusoidal data for the sinusoidal data corresponding 
to these read address data as data of two sequences of an inphase 
component and an orthogonal component from said 2nd storage means 
LCIaim 5] Corresponding to the address data memorized for this 1st storage 
means while memorizing the address data corresponding to the phase 
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deviation pattern^a phase flat surface for the 1 storage means the 
sinusoidal data for one period are memorized for the 2nd storage means 
From input data and a signal point at present, judge a phase deviation 
pattern and the address data corresponding to this judged phase deviation 
pattern From said 1st storage means to read-out The sinusoidal data 
corresponding to these read address data From said 2nd storage means to 
read out Based on the amplitude amendment data corresponding to a phase 
deviation pattern, amplitude amendment of this read sinusoidal data is 
carried out. The modulation approach characterized by taking a 
synchronization, carrying out quadrature modulation further, and outputting 
a modulating signal after outputting the sinusoidal data after this 
amendment as data of two sequences of an inphase component and an 
orthogonal component 

[Claim 6] Corresponding to the address data memorized for this 1st storage 
means while memorizing the address data corresponding to the phase 
deviation pattern on a phase flat surface for the 1st storage means, the 
sinusoidal data for one period are memorized for the 2nd storage means A 
phase deviation pattern is judged from the modulation technique specified 
as the input data, and a signal point at present. The address data 
corresponding to this judged phase deviation pattern From said 1st storage 
means to read-out The sinusoidal data corresponding to these read address 
data From said 2nd storage means to read-out Amplitude amendment is 
carried out based on the amplitude amendment data corresponding to the 
modulation technique which specified this read sinusoidal data, and a phase 
deviation pattern. The modulation approach characterized by taking a 
synchronization, carrying out quadrature modulation further, and outputting 
a modulating signal after outputting the sinusoidal data after this 
amendment as data of two sequences of an inphase component and an 
orthogonal component. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are hot responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the modulator and the 
modulation approach of using it for a data telecommunication system 
[0002] 

[Description of the Prior Art] For example, the modulator indicated by 
JP,6-90258,A Two N stage shift registers 1 and 2 which carry out the 
sequential storage of the input signal of an inphase component and an 
orthogonal component as shown in drawing 22 , It has two storage (ROM) 3 
and 4 which memorized the result of an operation of corrugating of an 
inphase component and each orthogonal component. Storage (ROM) 3 and 4 
is accessed by using as address data the output from the m step counter 5 
which counts the output and clock signal from shift registers 1 and 2. By 
the modulation control circuit 6 which outputs the signal of the result of an 
operation of each waveform shaping of an inphase component and an 
orthogonal component, and serves both as a selector control circuit and a 
sign reversal control circuit The output signal from storage (ROM) 3 and 4 is 
chosen by turns every 2 sampling periods using a clock signal and the 
output signal of a counter 5. While controlling a data selector 7 by the 
selector signal to realize actuation to which it advances at a time one 
sampling period of procedures of performing sign reversal every 4 sampling 
periods, for every symbol, he is trying to control the sign inverter 8 by the 
sign reversal control signal. Moreover, the modulation control circuit 6 is 
outputting the discontinuity control signal which detects the discontinuity 
produced by advancing one sampling period of operations sequence of a 
data selector 7 and the sign inverter 8 at a time for every symbol to the 
discontinuity processing circuit 9. 

[0003] And a data selector 7 chooses either of the signals outputted from 
storage (ROM) 3 and 4 according to the selector signal from the modulation 



1 /i/i 



http://vww4.ipdI.ncipi.go.p/cgi-bin/tran_web_cgi_ejj( 

control circuit 6, ^^olds the data of a sampling peri^^and outputs them to 
the sign inverter 8, and according to the sign reversal control signal from 
the modulation control circuit 6, this sign inverter 8 performs passage or a 
sign reversal process, and is outputting the output signal from the day 
selector 7 to the discontinuity processing circuit 9. This discontinuity 
processing circuit 9 processes holding the data of a sampling period to the 
output fi-om the sign inverter 8 according to the discontinuity control signal 
from the modulation control circuit 6 etc.. outputs, and after being changed 
into an analog signal by D/A converter 10, the output signal from this 
discontinuity processing circuit 9 has a higher harmonic broken by the wave 
filtration circuit 1 1 , and it outputs it as a modulating signal. 
[0004] 

[Problem(s) to be Solved by the Invention] However, two storage (ROM) 
which memorizes the result of an operation of corrugating of two shift 
registers which memorize the input signal of an inphase component and an 
orthogonal component, inphase components, and each orthogonal 
component was needed, and the thing of this official report had the problem 
that circuitry will become large. Moreover, in order to generate the address 
data of a store (ROM) from the output from a shift register, and the output 
from a counter, there was a problem that address control was complicated. 
[0005] Then, invention according to claim 1 to 3 offers the modulator which 
circuitry can be made small and can simplify address control. Moreover, 
invention according to claim 4 to 6 offers the modulation approach which 
circuitry can be made small and can simplify address control 
[0006] 

[Means for Solving the Problem] 1 st storage means by which invention 
according to claim 1 memorized the address data corresponding to the 
phase deviation pattern on a phase flat surface, The 2nd storage means 
which memorized the sinusoidal data for one period corresponding to the 
address data memorized for this 1 st storage means. The address-data 
read-out means which reads the address data which judge a phase deviation 
pattern and correspond from input data and a signal point at present from 
the 1st storage means, The sinusoidal data readout means which reads the 
sinusoidal data which correspond based on the address data read by this 
read-out means from the 2nd storage means, A data output means to 
output the sinusoidal data read by this read-out means as data of two 
sequences of an inphase component and an orthogonal component. It is in 
the modulator equipped with a means to take the synchronization of the 
data of two sequences from this output means, and a modulating-slgnal 
output means to carry out quadrature modulation of the data of two 
sequences which took the synchronization with this means, and to output a 
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modulating signal. 
[0007] 1st storage means by which Invention according to claim 2 
memorized the address data corresponding to the phase deviation pattern 
on a phase flat surface. The 2nd storage means which memorized the 
sinusoidal data for one period corresponding to the address data memorized 
for this 1st storage means. The address-data read-out means which reads 
the address data which judge a phase deviation pattern and correspond 
from input data and a signal point at present from the 1 st storage means. 
The sinusoidal data readout means which reads the sinusoidal data which 
correspond based on the address data read by this read-out means from 
the 2nd storage means. The amplitude amendment means which carries out 
amplitude amendment of the sinusoidal data read by this read-out means 
based on the amplitude amendment data corresponding to a phase deviation 
pattern, A data output means to output the sinusoidal data amended with 
this amplitude amendment means as data of two sequences of an inphase 
component and an orthogonal component It is In the modulator equipped 
with a means to take the synchronization of the data of two sequences from 
this output means, and a modulating-signal output means to carry out 
quadrature modulation of the data of two sequences which took the 
synchronization with this means, and to output a modulating signal. 
[0008] 1st storage means by which invention according to claim 3 
memorized the address data corresponding to the phase deviation pattern 
on a phase flat surface, The 2nd storage means which memorized the 
sinusoidal data for one period corresponding to the address data memorized 
for this 1st storage means. The address-data read-out means which judges 
a phase deviation pattern from the modulation technique specified as the 
Input data, and a signal point at present, and reads corresponding address 
data from the 1 st storage means. The sinusoidal data readout means which 
reads the sinusoidal data which correspond based on the address data read 
by this read-out means from the 2nd storage means, The amplitude 
amendment means which carries out amplitude amendment based on the 
amplitude amendment data corresponding to the modulation technique 
which specified the sinusoidal data read by this read-out means, and a 
phase deviation pattern, A data output means to output the sinusoidal data 
amended with this amplitude amendment means as data of two sequences 
of an inphase component and an orthogonal component. It Is in the 
modulator equipped with a means to take the synchronization of the data of 
two sequences from this output means, and a modulating-signal output 
means to carry out quadrature modulation of the data of two sequences 
which took the synchronization with this means, and to output a modulating 
signal. 
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[0009] Invention according to claim 4 memorizes the sinusoidal data for one 
period for the 2nd storage means corresponding to the address data 
memorized for this 1 st storage means while memorizing the address data 
corresponding to the phase deviation pattern on a phase flat surface for the 
1 st storage means. From input data and a signal point at present, judge a 
phase deviation pattern and the address data corresponding to this judged 
phase deviation pattern From the 1st storage means to read-out A 
synchronization is taken and it is in the modulation approach which carries 
out quadrature modulation and outputs a modulating signal further, after 
outputting read-out and this read sinusoidal data for the sinusoidal data 
corresponding to these read address data as data of two sequences of an 
inphase component and an orthogonal component from the 2nd storage 
means. 

[0010] Invention according to claim 5 memorizes the sinusoidal data for one 
period for the 2nd storage means corresponding to the address data 
memorized for this 1 st storage means while memorizing the address data 
corresponding to the phase deviation pattern on a phase flat surface for the 
1 st storage means. From input data and a signal point at present, judge a 
phase deviation pattern and the address data corresponding to this judged 
phase deviation pattern From the 1 st storage means to read-out The 
sinusoidal data corresponding to these read address data From the 2nd 
storage means to read-out A synchronization is taken and it is in the 
modulation approach which carries out quadrature modulation and outputs a 
modulating signal further, after carrying out amplitude amendment of this 
read sinusoidal data based on the amplitude amendment data corresponding 
to a phase deviation pattern and outputting the sinusoidal data after this 
amendment as data of two sequences of an inphase component and an 
orthogonal component. 

[001 1] Invention according to claim 6 memorizes the sinusoidal data for one 
period for the 2nd storage means corresponding to the address data 
memorized for this 1 st storage means while memorizing the address data 
corresponding to the phase deviation pattern on a phase flat surface for the 
1 st storage means. A phase deviation pattern is judged from the modulation 
technique specified as the input data, and a signal point at present. The 
address data corresponding to this judged phase deviation pattern From the 
1st storage means to read-out The sinusoidal data corresponding to these 
read address data From the 2nd storage means to read-out Amplitude 
amendment is carried out based on the amplitude amendment data 
corresponding to the modulation technique which specified this read 
sinusoidal data, and a phase deviation pattern. A synchronization is taken 
and it is in the modulation approach which carries out quadrature 
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modulation and <u^uts a modulating signal further, ^ter outputting the 
sinusoidal data after this amendment as data of two sequences of an 
inphase component and an orthogonal component 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is 
explained with reference to a drawing. 

The gestalt of this operation is a gestalt of the operation corresponding to 
claims 1 and 4. (Gestalt of the 1st operation) Address-generation R0M21 
which is the 1st storage means which memorized the address data 
corresponding to the phase deviation pattern on a phase flat surface as 
shown in drawing 1 (read only memory), The sine wave ROM 22 which Is the 
2nd storage means which memorized the sinusoidal data for one period 
corresponding to the address data memorized to this address-generation 
ROM21 The data selector 23 as a data output means to output by turns the 
sinusoidal data read from this sine wave ROM 22 as data of two sequences 
of an Inphase (I) component and a rectangular (Q) component, The control 
section 24 which controls these address-generations ROM21, a sine wave 
ROM 22, and a data selector 23 is formed. 

[0013] Said control section 24 forms an address-data read-out means, 
searches for the following signal point from the input data inputted into said 
address-generation R0M21, and signal point information at present, 
determines the address of said sine wave ROM 22, and outputs the address 
data which control said address-generation R0M21 and correspond. 
Moreover, said control section 24 forms a sinusoidal data readout means, 
and outputs sinusoidal data from said sine wave ROM 22 based on the 
address data from said address-generation ROM21. 

[0014] The inphase (I) component from said data selector 23 is delayed by 
the delay section 25 which is a means to take the synchronization of 2 
sequence data, the synchronization with a rectangular (Q) component is 
taken, and while supplying an inphase component to the 1st multiplier 26, 
the orthogonal component is supplied to the 2nd multiplier 27. Said 1st 
multiplier 26 carries out the multiplication of the subcarrler and inphase 
component from a carrier oscillator 28, said 2nd multiplier 27 carries out the 
multiplication of the thing and orthogonal component to which pi / 2 phase 
shifts of the subcarrler from said carrier oscillator 28 were carried out with 
pl/2 phase shifter 29, and adds the output from each of these multipliers 26 
and 27 with an adder 30, and outputs a modulating signal. Said 1st and 2nd 
multiplier 26 and 27, the carrier oscillator 28. pi/2 phase shifter 29, and the 
adder 30 constitute the modulatlng^signal output means. 
[0015] Drawing 2 showed the contents of the sinusoidal data memorized by 
said sine wave ROM 22, attached the address, respectively and has 
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memorized the data point for one period of a sine wave as a sine value. And 
the sine value which corresponds based on the address data of the inphase 
component from said address-generation ROM21 and an orthogonal 
component is outputted to said data selector 23. Here, although sinusoidal 
data were memorized having used spacing of a phase deviation angle as 1 
time, the precision of phase deviation can be raised by, for example, raising 
the resolution of sinusoidal data, using spacing of a phase deviation angle as 
0.5 degrees. 

[0016] Next, when the case where the MSK modulated wave which is a 
constant envelopment modulated wave is outputted for example, is 
described, as shown in drawing 3 , a MSK modulation has four signal points 
(A, B, C, D) on a phase flat surface, when input data is "0", it expresses a 
periphery as the 1/4 circumference to the left, and expresses it as the 1/4 
circumference to the right at the time of "1." 

[0017] Since a MSK modulated wave is outputted, as shown in drawing 4 , to 
address-generation R0M21, the address value of the sine wave ROM 22 
corresponding to all phase deviation patterns, i.e., eight patterns to which a 
signal point shifts with A->B, A->D, B->C, B->A, C->D, C->B, D->A, and 
D->C, is memorized beforehand. Here, the memorized address value divides 
phase deviation into six division into equal parts, and is the address value of 
the sine wave ROM 22 for outputting the inphase component in each point 
(1-6), and an orthogonal component. 

[0018] For example, as shown in drawing 3 , a signal point at present is in 
the location of A, and considering what the input data "0". inputted in this 
condition, a signal point shifts to B. The information on input data "0" and 
the signal point A at present shows that a phase deviation pattern is A->B, 
and the address value which corresponds from address-generation ROM21 
carries out a sequential output at a sine wave ROM 22. 
[0019] Namely, the address value for outputting the inphase component in a 
point 1 first "105", Next, the address value for outputting the inphase 
component in a point 2 to the address value "15" for outputting the 
orthogonal component in a point 1, and a degree "120", Next, the address 
value for outputting the inphase component in a point 3 to the address 
value "30" for outputting the orthogonal component in a point 2, and a 
degree "135", Next the address value for outputting the inphase component 
in a point 4 to the address value "45" for outputting the orthogonal 
component in a point 3, and a degree "150", Next, the address value for 
outputting the inphase component in a point 5 to the address value "60" for 
outputting the orthogonal component in a point 4, and a degree "165", Next, 
the address value "90" for outputting the orthogonal component in a point 6 
to the address value "180" for outputting the inphase component in a point 
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6 to the address "75" for outputting the ortho^^al component In a 
point 5 and a degree and a degree carries out a sequential output. Since 
both an inphase component and an orthogonal component are outputted by 
one sine wave ROM 22 at this time, beforehand, the address value for 
inphase components always shifts only "90" with the address value for 
orthogonal components, and is outputted. 

[0020] In a sine wave ROM 22, as shown in drawing 6 , based on the 
address data from address-generation R0M21, the sine value of an inphase 
component and the sine value of an orthogonal component are outputted to 
a data selector 23 one by one. That is, a sine value is outputted to a data 
selector 23 in order of 0.966->0.259->0.866....0.996->0->1 .0. 
[0021] A data selector 23 outputs the data from a sine wave ROM 22 by 
turns as an inphase component and an orthogonal component, supplies them 
to the 1st multiplier 26 through the delay section 25 about an inphase 
component, and supplies the 2nd multiplier 27 as it is about an orthogonal 
component. By this, the inphase component to which the 1st multiplier 26 is 
supplied, and the orthogonal component supplied to the 2nd multiplier 27 will 
synchronize. And a MSK modulated wave is obtained by carrying out 
multiplication to the subcarrier which intersects perpendicularly, 
respectively, and compounding this with an adder 30 with each multipliers 26 
and 27. 

[0022] If a flow chart shows the above processing, it comes to be shown in 
drawing 5 . That is, if there is input data, a control section 24 stores in the 
memory in a control section 24 the following signal point information that 
judged the input data and stored the data in the memory in a control 
section 24, next searched for the signal point information on this time [ 
memory / in the control section 24 ] in S2, and the following signal point 
was first searched for for it by S4 in read-out and S3 SI. And a phase 
deviation pattern is judged from signal point information at present and the 
following signal point information, and the address data of the sine wave 
ROM 22 corresponding to a phase deviation pattern are made to output 
fi-om address-generation R0M21 in S5. A sine wave ROM 22 outputs the 
sinusoidal data of the address which corresponds based on address data to 
a data selector 23 one by one. 

[0023] Then, a data selector 23 outputs an inphase component and an 
orthogonal component by turns in S6. And an inphase component is delayed 
by S7 in the delay section 25, the synchronization with an orthogonal 
component is taken, an inphase component is modulated in S8 by the 
subcarrier which intersects perpendicularly with the 1st multiplier 26, and it 
becomes irregular in the subcarrier which intersects perpendicularly with 
the 2nd multiplier 27, and an orthogonal component compounds these 
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modulated waves with an adder 30 in S9, and outputs the MSK modulated 
wave which is a constant envelopment modulated wave. 
[0024] Thus, by memorizing the address data corresponding to all the phase 
deviation patterns on a phase flat surface to address-generation ROM21, 
and memorizing the sinusoidal data for one period to a sine wave ROM 22, 
address control becomes easy, and two shift registers which memorize the 
Input data of an inphase component like before and an orthogonal 
component can be made unnecessary, moreover, one storage can be shared 
by the inphase component and the orthogonal component, and circuitry can 
be made small. 

[0025] In addition, with the gestalt of this operation, although the case 
where phase deviation is equally divided into six is described, it cannot 
necessarily limit to this, and 12 division into equal parts or subdividing still 
more finely can also raise the precision of phase deviation for phase 
deviation. (Gestalt of the 2nd operation) Only a part which gives the same 
sign to the part same in addition as the gestalt of operation mentioned 
above, and is different is explained. The gestalt of this operation describes 
the gestalt of the operation corresponding to claims 2 and 5. The modulator 
of the gestalt of this operation outputs a QPSK modulated wave as a 
modulated wave with the modulator made to generate the modulated wave 
which is not constant envelopment. 

[0026] As shown in drawing 7 , the amplitude amendment section 33 which 
amends the amplitude in the case of phase deviation is provided between 
the sine wave ROM 32 and the data selector 23. And while inputting input 
data Into address-generation ROM31. it has Inputted also into said 
amplitude amendment section 33. A control section 34 controls 
address-generation ROM31, a sine wave ROM 32, the amplitude amendment 
section 33. and a data selector 23. 

[0027] A QPSK modulation is one of the multi-level modulation methods 
which has four signal points (A, B, 0. D) on a phase flat surface, expresses 

11 , "10". "00", and "01" with four signal points, respectively, and can 
transmit 2-bit data for every symbol, as shown in drawing 8 . 
f0028] If data at present consider the time of the following data being "10" 
by "1 1 ". a signal point will shift to B from A. In said address-generation 
R0M31, the address value of the sine wave ROM 32 corresponding to all 
phase deviation patterns, i.e., 16 patterns to which a signal point shifts as 

A->B, B->A, B->C. C->B. and Is memorized beforehand. And 

address-generation ROM31 outputs the address data of the sine wave ROM 
32 for outputting an inphase component and an orthogonal component from 
the information on input data "10" and the signal point A at present. 
[0029] As well as the case of a MSK modulation since it outputs an Inphase 
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component and an orthogonal component by one sine wave ROM 32, the 
address for inphase components shifts and outputs only the address for 
orthogonal components, and "90." 

[0030] Drawing 9 expresses the address value of the sine wave ROM 32 
corresponding to the phase deviation pattern from the signal point A stored 
in address-generation ROM31 to B, and an address value is outputted to a 
sine wave ROM 32 from address-generation ROM31 in order of 
101->11->117->27....180->90. Unlike a MSK modulation at this time, since it 
is not a constant envelopment modulation, at equal intervals, a phase angle 
does not become. 

[0031] Said sine wave ROM 32 outputs the sine value of an inphase 
component, and the sine value of an orthogonal component to the 
sequential amplitude amendment section 33 based on the address data from 
address-generation R0M31, as shown in drawing 10 . That is, a sine value is 
outputted to the amplitude amendment section 33 in order of 
0.982->0. 1 91 ->0.89 1 ....0.982->0-> 1 .0. 

[0032] While the phase has deviated, a QPSK modulation has the fixed 
amplitude, as shown in drawing 1 1 , in order for there to be nothing, is 
between phase deviation and needs to amend the amplitude. For this 
reason, as shown in drawing 12 , the amplitude amendment section 33 is 
beforehand stored in memory in quest of amplitude amendment data based 
on the input data, and outputs the data after amendment as carries out the 
multiplication of that taken-out amplitude amendment data and shows the 
amendment data which correspond from memory based on the sinusoidal 
data from a sine wave ROM 32 to drawing and sinusoidal data at drawing 13 
to a data selector 23. 

[0033] A data selector 23 outputs the data to input by turns as an inphase 
component and an orthogonal component. And after carrying out 
multiplication to the subcarrier which takes the synchronization of an 
inphase component and an orthogonal component in the delay section 25 to 
this output, and intersects perpendicularly with each multipliers 26 and 27, 
respectively, it compounds with an adder 30 and a QPSK modulated wave is 
obtained. 

[0034] If a flow chart shows the above processing, it comes to be shown in 
drawing 14 . That is, if there is input data, a control section 34 stores in the 
memory in a control section 34 the following signal point information that 
judged the input data and stored the data in the memory in a control 
section 34, next searched for the signal point information on this time [ 
memory / in the control section 34 ] in SI 2, and the following signal point 
was first searched for for it by S14 in read-out and SI 3 S1 1. And a phase 
deviation pattern is judged from signal point information at present and the 
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following signal point information, and the address data of the sine wave 
ROM 32 corresponding to a phase deviation pattern are made to output 
from address-generation ROM31 in SI 5. A sine wave ROM 32 outputs the 
sinusoidal data of the address which corresponds based on address data to 
the sequential amplitude amendment section 33. 

[0035] Then, in SI 6, the amplitude amendment section 33 carries out the 
multiplication of sinusoidal data and the amplitude amendment data for the 
amplitude amendment data corresponding to a phase deviation condition In 
drawing and SI 7, performs amplitude amendment, and supplies the result to 
a data selector 23. 

[0036] A data selector 23 outputs an inphase component and an orthogonal 
component by turns in SI 8. And an inphase component is delayed by SI 9 in 
the delay section 25, the synchronization with an orthogonal component is 
taken, an inphase component is modulated in S20 by the subcarrier which 
intersects perpendicularly with the 1 st multiplier 26, and it becomes 
Irregular in the subcarrier which intersects perpendicularly with the 2nd 
multiplier 27, and in S21, an orthogonal component compounds these 
modulated waves with an adder 30, and outputs a QPSK modulated wave. 
[0037] Thus, by memorizing the address data corresponding to all the phase 
deviation patterns on a phase flat surface to address-generation R0M31, 
and memorizing the sinusoidal data for one period to a sine wave ROM 32, 
address control becomes easy, and two shift registers which memorize the 
input data of an inphase component like before and an orthogonal 
component can be made unnecessary, moreover, one storage can be shared 
by the Inphase component and the orthogonal component, and circuitry can 
be made small. Moreover, the modulated wave which Is not constant 
envelopment can be generated by asking for the amplitude amendment data 
corresponding to all phase deviation patterns beforehand. (Gestalt of the 
3rd operation) Only a part which gives the same sign to the part same in 
addition as the gestalt of operation mentioned above, and is different Is 
explained. The gestalt of this operation describes the gestalt of the 
operation corresponding to claims 3 and 6. The modulator of the gestalt of 
this operation Is a modulator made to generate a constant envelopment 
modulated wave and the modulated wave which Is not constant envelopment 
by the modulation technique specified from two or more modulation 
techniques. 

[0038] As shown in drawing 15 , the input data and the assignment signal of 
a modulation technique are supplied to address-generation ROM41 and the 
amplitude amendment section 43. respectively. Said address-generation 
ROM41 memorizes the address data of the sine wave ROM 42 
corresponding to each phase deviation of two or more modulation 



10/14 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejjt 




techniques, and said annplitude amendment section 43 has the fixed 
amplitude, and it stores the amplitude amendment data which amend the 
amplitude of the modulation technique which is not. A control section 44 
controls address-generation R0M41, a sine wave ROM 42, the amplitude 
amendment section 43, and a data selector 23. 

[0039] Drawing 16 expresses the situation of the phase deviation from a 
certain signal point to another signal point as signal point arrangement of a 
CPFSK modulation, drawing 17 expresses the situation of the phase 
deviation from a certain signal point to another signal point as signal point 
arrangement of a 1 6QAM modulation, and drawing 18 expresses the 
situation of the phase deviation from a certain signal point to another signal 
point as signal point arrangement of a 4 value ASK modulation. 
[0040] As shown in drawing 1 6 , a CPFSK modulation has one signal point A 
on a phase flat surface, when input data is "0". it expresses a periphery as 
the 1 circumference to the left, and expresses a periphery as the 1 
circumference to the right at the time of "1." For example, if input data is 
"0", a phase will change from the signal point A in the counterclockwise 
direction, and will return to the signal point A again. 

[0041] The signal point has memorized the address data of the sine wave 
ROM 42 corresponding to two phase deviation patterns, counterclockwise 
A->A and clockwise A->A, in said address-generation ROM41 beforehand, 
and the address data of the sine wave ROM 42 for outputting an inphase 
component and an orthogonal component are outputted to it from the 
information on the signal point A at present by assignment of input data "O" 
and a modulation technique "CPFSK." Moreover, since an inphase 
component and an orthogonal component are outputted by one sine wave 
ROM 42, the address for inphase components has shifted only the address 
for orthogonal components, and "90." 

[0042] A 1 6QAM modulation Is one of the multi-level modulation methods 
which has 1 6 signal points on a phase flat surface, and can transmit 4-bit 
data for every symbol, as shown In drawing 1 7 . Like other modulation 
techniques, the address value of the sine wave ROM 42 corresponding to all 
phase deviation patterns is stored in address-generation ROM41, and the 
address data of the sine wave ROM 42 for outputting an inphase component 
and an orthogonal component from the information on input data, a 
modulation technique, and a signal point further at present are outputted. 
Moreover, since an inphase component and an orthogonal component are 
outputted by one sine wave ROM 42, the address for inphase components 
has shifted only the address for orthogonal components, and "90." 
[0043] A 4 value ASK modulation Is one of the multi-level modulation 
methods which has four signal points only in the direction of an inphase 
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component on a phase flat surface, and can transmit 2-bit data for every 
symbol, as shown in drawing 18 . The address data of the sine wave ROM 42 
for outputting an inphase component and an orthogonal component are 
outputted like [ this modulation technique ] other modulation techniques 
from the information on input data, a modulation technique, and a signal 
point further at present. Since it has a signal point only in the direction of 
an inphase component on a phase flat surface at this time, the output for 
"90" and orthogonal components in the output for inphase components is 
always set to "0." 

[0044] Drawing 1 9 is the contents of address-generation R0M41 . All the 
phase deviation patterns of a MSK modulation (eight patterns). All the phase 
deviation patterns (16 patterns) of a QPSK modulation, all the phase 
deviation patterns (two patterns) of a CPFSK modulation. The address value 
of the sine wave ROM 42 corresponding to all the phase deviation patterns 
(256 patterns) of a 1 6QAM modulation and all the phase deviation patterns 
(16 patterns) of a 4 value ASK modulation is stored. From the information 
on the modulation technique specified as the input data, and a signal point 
at present, the address data of the sine wave ROM 42 for outputting an 
inphase component and an orthogonal component are outputted. 
[0045] Drawing 20 is the memory which stored the amplitude amendment 
data of ail phase deviation patterns to two or more modulation techniques, 
and the amplitude amendment section 43 reads and carries out the 
multiplication of the amplitude amendment data which correspond from this 
memory to the sinusoidal data outputted from a sine wave ROM 42, and 
outputs the data after amendment to a data selector 23. In addition, about 
constant envelopment modulation techniques, such as a MSK modulation 
and a CPFSK modulation, amplitude amendment is not performed, using 
amplitude amendment data as "1", but the amplitude is kept constant. 
[0046] If a flow chart shows the processing in the gestalt of this operation, 
it comes to be shown in drawing 21 . That is, if there is assignment of a 
modulation technique in S31, this specified modulation technique will be 
judged. And if there is input data, a control section 44 stores in the memory 
in a control section 44 the following signal point information that judged the 
input data and stored the data in the memory in a control section 44, next 
searched for the signal point information on this time [ memory / in the 
control section 44 ] in S33, and the following signal point was searched for 
for it by S35 in read-out and S34 S32. 

[0047] And a phase deviation pattern is judged from signal point information 
at present and the following signal point information, and the address data of 
the sine wave ROM 42 corresponding to a phase deviation pattern are made 
to output from address-generation ROM41 in S36. A sine wave ROM 42 
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outputs the sinusoidal data of the address which corresponds based on 
address data to the sequential amplitude amendment section 43. 
[0048] Then, in S37, the amplitude amendment section 43 carries out the 
multiplication of the amplitude amendment data which took out the 
amplitude amendment data corresponding to a phase deviation condition 
from memory to sinusoidal data in drawing and S38 to the specified 
modulation technique, performs amplitude amendment, and supplies the 
result to a data selector 23. 

[0049] A data selector 23 outputs an inphase component and an orthogonal 
component by turns in S39. And an inphase component is delayed by S40 in 
the delay section 25, the synchronization with an orthogonal component is 
taken, an inphase component is modulated in S41 by the subcarrier which 
intersects perpendicularly with the 1st multiplier 26, and it becomes 
irregular in the subcarrier which intersects perpendicularly with the 2nd 
multiplier 27, and in S42, an orthogonal component compounds these 
modulated waves with an adder 30, and outputs a QPSK modulated wave. 
[0050] By thus, the thing for which the address data corresponding to ail 
the phase deviation patterns on the phase flat surface of various kinds of 
modulation techniques are memorized to address-generation ROM41, and 
the sinusoidal data for one period of various kinds of modulation techniques 
are memorized to a sine wave ROM 42 The address control in various 
modulation techniques becomes easy, and two shift registers which 
memorize the input data of an inphase component like before and an 
orthogonal component can be made unnecessary, moreover, one storage 
can be shared by the inphase component and the orthogonal component 
and circuitry can be made small. Moreover, the modulated wave of hope can 
be obtained out of two or more modulation techniques in a single circuit by 
asking for two or more address data and amplitude amendment data 
corresponding to all phase deviation patterns of a modulation technique 
beforehand. 

[0051] In addition, with the gestalt of operation mentioned above, as a 
modulation technique which applied this invention, although each modulation 
technique of a MSK modulation, a QPSK modulation, a CPFSK modulation, a 
16QAM modulation, and a 4 value ASK modulation is described, it does not 
necessarily limit to this, and modulation techniques, such as 8PSK 
modulation, pi / 4 shift QPSK modulation, and a BPSK modulation, can be 
applied similarly. And as equipment, in the case of the modulation technique 
of a constant envelopment modulation, it becomes unnecessary [ the 
amplitude amendment section ]. and, in the case of the modulation 
technique which is not a constant envelopment modulation, is needed in the 
amplitude amendment section. 
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[0052] 

[Effect of the Invention] According to invention according to claim 1 to 3, 
the modulator which circuitry can be made small and can simplify address 
control can be offered. Moreover, according to invention according to claim 
2, the modulator which can generate further the modulated wave which is 
not constant envelopment by asking for the amplitude amendment data 
corresponding to all phase deviation patterns beforehand can be offered. 
Moreover, according to invention according to claim 3, the modulator which 
can obtain the modulated wave of hope out of two or more modulation 
techniques in a single circuit by asking for further two or more address data 
and amplitude amendment data corresponding to all phase deviation 
patterns of a modulation technique beforehand can be offered. 
[0053] Moreover, according to Invention according to claim 4 to 6, the 
modulation approach which circuitry can be made small and can simplif/ 
address control can be offered. Moreover, according to Invention according 
to claim 5, the modulation approach that the modulated wave which is not 
constant envelopment can be further generated by asking for the amplitude 
amendment data corresponding to all phase deviation patterns beforehand 
can be offered. Moreover, according to invention according to claim 6, the 
modulation approach that the modulated wave of hope can be obtained out 
of two or more modulation techniques in a single circuit by asking for 
further two or more address data and amplitude amendment data 
corresponding to all phase deviation patterns of a modulation technique 
beforehand can be offered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the gestalt of operation of the 1st of 
this invention. 

[Drawing 2] Drawing showing the contents of data memorized to the sine 
wave ROM In the gestalt of this operation. 

[Drawing 3] Drawing for explaining the description of the MSK modulation in 
the gestalt of this operation. 

[Drawing 4] Drawing showing the contents of data of address-generation 
ROM in the gestalt of this operation. 

[Drawing 5] The flow chart showing output processing of the modulated 
wave in the gestalt of this operation. 

[Drawing 6] Drawing showing the example of sinusoidal data outputted from 
the sine wave ROM In the gestalt of this operation. 

[Drawing 7l The block diagram showing the gestalt of operation of the 2nd 
of this invention. 

[Drawing 8] Drawing for explaining the description of the QPSK modulation 
in the gestalt of this operation. 

[Drawing 9] Drawing showing the contents of data of address-generation 
ROM in the gestalt of this operation. 

[Drawing 10] Drawing showing the example of sinusoidal data outputted from 
the sine wave ROM In the gestalt of this operation. 

[Drawing 11] Drawing for explaining the description of the phase deviation of 

the QPSK modulation in the gestalt of this operation. 

[Drawing 12] Drawing showing the memory content which stored the 

amplitude amendment data In the gestalt of this operation. 

[Drawing 13] Drawing showing the example of sinusoidal data after the 

amendment In the gestalt of this operation. 

[Drawing 14] The flow chart showing output processing of the modulated 
wave In the gestalt of this operation. 
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[DrawinR 1 5] The block diagram showing the gestalt of operation of the 3rd 
of this invention. 

[Drawing 1 61 Drawing for explaining the description of the CPFSK 
modulation in the gestalt of this operation. 

[Drawing 1 7] Drawing for explaining the description of the 1 6QAM 
modulation in the gestalt of this operation. 

[Drawing 1 8] Drawing for explaining the description of the 4 value ASK 
modulation in the gestalt of this operation. 

[Drawing 19] Drawing showing the contents of data of address-generation 
ROM in the gestalt of this operation. 

[Drawing 20] Drawing showing the memory content which stored the 
amplitude amendment data in the gestalt of this operation. 
[Drawing 211 The flow chart showing output processing of the modulated 
wave in the gestalt of this operation. 

[Drawing 221 The block diagram showing the conventional example. 
[Description of Notations] 

21 — Address-generation ROM (1st storage means) 

22 — Sine wave ROM (2nd storage means) 

23 — Data selector (data output means) 

24 — Control section 

25 — Delay section 

26 27 — Multiplier 
30 — Adder 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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SH5 5 tl fciEK<S7= - ^rJgS t fc^gi:&SC <!: fitB(@ii; 

''N-3r->{c*frsufcli*^iE7'-*{c«^i>t:li»a«jE 
t-S^ffliE^Si, C©tiitsffliE^©«:J:»Jl«iEO:t 

y^-c\miti'f-^\iMj^Wit. c©aj:^^gi*>6©2 

^J©7^-4'©|BlJI8*3Ja*©<!:. C©^e(CT^^& 5 




(2) 4$M2 000- 1 96690 
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[^^4] t^itl¥^±©ffi^i^B«;.»^•4^.->{cs^^t.L/ 
fc7 K u 3/ 1 <z)iett^g(c la^^ s i i *> «: 
c ©II 1 ©iBtt^Stciett L/)t T H f^- 4» ec^jS; u 

x'm 2 ©tete^atc i s«»©jEKjftf'- ^ «gHti l . 

10 ;^-r-4'*«IfBafl©iBft#g*>/5,SttiL.. C©^aiL 

fcr K u ;^ f^- 4? (c>Pt)£:.-r * jE5Kigf^- 4^ ^mum 2 © 

ISti*S*>6Kait/, C©^mt.fciE?S»7'-4f?rmi 
^i.^f&5^<D2jm(07'--i> tV-cmtiLtc'^. m 

fcr F«^;^7'-4'*»i©s«^®cciBte-r5ii«>{c 

m 2 ©lete^gtc 1 m:a©iEKiRf^- 4? ^Srtett L . 
20 Ktif-Ht ^^*©ft# 6,fitB^B^^^• $ - >^ W 
Brt. C©W»fbfcfiita«#^%-4'->(c*f;£;r-5TKU 

fcT K u ;^ 7=- 4f«:*tit;-r SiEKiS 7^- 4» «r miie» 2 © 
iBK^Sdi^^iHO. C©^fflL/ciEKiB?7=-4?:&fiti 
4^ - >fc*tic; 0 /tgifitf IE r- 4? KiS-^t ^xwm 
MEL. C©liiE^©iEK2S?7^-4f^&|S^tBfi£:S^6e3^^ 
:»©2Jg?»J(D7^-4»iL,-cm:^L,?fc^. Bltt^aSlO. 3 

30 im^Bl fiMB^iH±©{4tB<g^^>'$->ecmb 

fcT Ku;^7^-4f*mi©iB^.^S«:Kte-r-2.iifc«c 
c©li^ 1 ©^fif^stcieeufcT K u^^T^- a'fc^'tiso 
rsr 2 ©iBS^etc 1 aiw^jE?^^- 4? *ste u . 

♦aiB#;y>-4r->^:=pl»rl/. C©W»iLft:{i*B<ei^>'>-4?- 
>«:*fit.^sr Kwx7^-4'*Baffi» i ©i2tt#g*>e. 
^aib. C©^fflbA:T Ku;^7'-4f«:*ri6-r5iE?K» 
f'-4r*t?IBIir2©^tf.^S!{P6SUlC.. C©^ffiU/c 
iESiRf'- 4f ^rJI^ Ofc^SSI:^Jei^4tB^e^>'^•4^ ->«: 

-^tLxmiUc^. mm^m.<o. 36«c. iii^pi 

(000 I ] 
[0002] 

[€ie*©sjfg] mtf. ffra-q^e -9025 8^^i#g{c 



fiJa&<Dai#*g**iBK. Lfc 2 -5<DS^.^g (ROM) 
f 5" 11-^4 * r> > h T 2> > 5 ^ (Daj;t»?r r 

h-u::^f^-$iOrK^a (ROM) 3. 4«:ri'-fe 

fell^fl^ ?:tli:tiO. •feui'if U^^l^c^^mSM 
iailsiSS*Mi3SS!iSSiJfflilHlSS6(cj:0. i'D^d'^-^S 
af*'5>d'5®tt}:^7M-^*flli>riElgigg (rom) 
3, Aiph(omtimm:2v->-:f^}'^ifmm%vi^ic 

6 J: ^ {C -fe U ^ 5f fi-^-Cf"- $ -fe Ui; if 7 5:$lJia) 

i'i? 7Ri:^?9^JSi£S8 ©ttff^lB* 1 iy^^A'fUC 1 
1^ > y > i^jgsir it S -J* ^ C <»; K <}; r ^ C -5 

[0 00 3 } -e-L/T. T'-rj'-febe^a??^, ^^$ijiaiiEi 

i86*>?>©-feUi'dr<t#<cae.,TagJ^ (ROM) 

K:tt:;'3L. ^:<D^?#seS8», ^^laiaaed^e.© 

t?^si5Wtaie-^«:®e o r f^— fe u 3? 7 ^cDm:tJ« 

*>6coffi:^;<i#«D/AS!»gl OUi^-ryXTi-uifm 
10004} 

©ift0fi!yi5©isi»iKii*Etrr s 2 o©s«igs ( r o 

M) l)iSWtf3:t). mmmfS;ffi:K^<t£-oXLt'^iLt.^ . 
•»^f*>e><Dffi;tli*>6ie^S (ROM) ®T KU>^ 

[0005] -^-C-Cit^ 1 75M3ie«cr>^?liB. 0SS 
^iS^*ti#t-rS. ittc. i»^J947!»S6feiS®^?g 

10006] 5 
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lets Oft: 7 FU;^-r-5f(c*fJt;i,-C 1 !m^<DjE^«l7= 
:^ r- 4? (cS-:Jt^TS=ftt,-r *iEK?ffix- 3? 2 ©IBS 

10 ^©*>?.em^iEK«7=-df^tBL^i8<f:. c©ga}b 

^KCC J; 0 $ tifciEKjgT^- 3» ^Klf J5£^t ttS^fiS 

^5-© 2 m'ior- ^tbx mtir h^f-^ tb^^Si . 
c ©Hi:^>^e*> 6© 2 m^icyj'- iKomM^si^i^st 

C©^®{cxPI*5§^a!?-,ft:22^J©7'-^4^a35[^ 
S30r^^m#*tB:*7^5gt38m-^Uj;b#ei *fl|^ft: 

f 0 0 0 7 J nmM2mi<D^mu, mB^m±<Dms 

iS^/N-df - >«:>PtlS 0 fcr K U t'- ^ ?rl3te 0 ft:^ 1 
©lee^ei. C©|g 1 ©^H^mietf L/CT F u;^ 
20 r- ffcMJtVX 1 S»!»©iE^7^-df^iBttl./t^ 
2©iBtt^|gi. A:^)7^"d'i31B#.^,©^-^c6>e.fiffi 

©ait^S*>f,SffiTT FU-;^7=-3'^ajO^S<!:. C 
©ilfflU#S{CJ:0^tfl3tift:T KU-Xf'-^fCcSrJi* 
TS^fcrr 5iE!Sj^-r- 5??rlif2 ©^tt^gjtr' 6^aiTiE 
^T^-tS^^ttiU^gi, C©RaiO#^©tCJ:»3^ffiS 
nft:iE?SjS^f^- * H - >{citjc5 Lft:«iBM 

iEx-^'(cs-^l,^rJg♦i^i8iE■r^.^gllg^iJE#Ki. c© 
30 ^suSi»<o2^n<o'f-^tK^xmf}-ti>f-iimts^ 

®t> C©tli:^^g3jp^©2 3S5tJ©7^-^©|^S)!*l!{S 
^©i. C©#e{CTPi»!Srg!t-:,fc23^5tJ©7=-3?*ifi 

[0008] 3 iSiS©^?)§«. fl:ti^S±<D(4*B 

(i#:/<dr->{C)^jc&L.ft:r Fu;;^7'-iJ*satgLfc||i 
©i2tt#e<!:. C©l| 1 ©ffiit^eecKtSOftir F 

♦0 *©m#.^*>^fi*BfiSf>'<i'->=&^i|Bft, jfeflE^ST 
FL'X7'-5f5r^l©ggtg^ed>iP>^tHf r FU;^^^- 
^f^Uib^gi. c©Ra{l,#fg«:j:0RttJ$iafc7 F 
f «c»-:y(,»T*fje;-r 4iEffiiS?7^- * 2 ©se 

t<^r®|isffliE-r5JgitgffliE4^S<t, C©SitilBiE^S{c 
J^*it§uEL-taE^^T~^^m^J&'9^tmStim^2fh 

n<o^~9t[^xmtiti>y'-^mt>^mL. c<j>mt> 

0 ^S*>6©2S5»l©7'-^©|gW*IRS*ei, c©# 



©{C-C[SlJB5:I!{o/c2m?"J®T=-^?=&ii[3^^iibr^li 

[0009] mmm4Mz^(D^mit. mBw-m±<Dms 
etciete-r * i 1 1 k c ©ig i ©att^sfcia^ b/cr 

[0 010} nm^^^cmm^, ^nm-mkjmm 

-3'?rlg2©iBtf^g3!P6^tbL. C©^WbfciE5S^ 

[0 0 1 1] gft^^6feiS(D^|^». {!5[tB:sps±©{4tg 
F U ;^ r - 3? (cMlt. L -en 2 ©IBtt^©(c 1 SJM»<DiE 

1 ©ieK^fg*> 6iltB 6. ccp^ffl L/cT F u:^ 7=~ ^ 

©2»?>J®r-3'iU-Cffi:tH,3t«, ^W«:BJ»3. ?6 
[00 12] 

(IP^1©^©^SS) C©||M©?^SS(SgS:^iilJta^4 

b/c0 1 ©latt^e-c* i r F u x^fetSR OM ( y - F s 
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■ • :*->y- • >-=ey) 2 1 i. c®rFu;^^ROM 

2 1 tc^ttb/cr F u;^-r-3r«:*t;t:bT i m^e-oiE 
Kjg X- ^rlBte L fc^ 2 ©f e^^S-C* ^. lEKjgR O 
M2 2<t. C©iE!S?g[ROM2 2*>iP>Stb3n/ciE?S?S 

( 1 ) imtmSt (Q) fm(D2?hm(Dy= 

^^Ui7it23t. cner FL';^*fiRROM2 I . IE 
KjeROM2 2S:CXf'-3f-feUi>»2 3 ?&*I|^f -SSUffll 
SP2 4«:St:frti4, 
10 [0 0 1 3] 8friB*iaiS»2 4«. TFU;^7=-3J^aiL 

«>. l3ieiE5^iKROM2 2©T FU^^^r^b. ijiar 
FU:^^ROM2 l**(lffllbT»S-rST Fu;s;7=- 
3'*ffi;^-r5i^«:)5:-7r(,jS. ^fc, Bliia$iiaigB2 4 
iE?KjS7=^-3?mUL/^e5SrJBfi£L. miiaT F u;^^ 
SSEROM2 l*>6©r FUXf^-^tcS-^Ji^rmiaiEK 
iffiROM2 2*>6iEKjR7*-a'*a;^-rSJ:5«:)Q:or 

20 1 0 0 1 4] t9iB-7'-*-felxi7 5J2 3;ft»e)©PltB ( I ) 

^^*2^?ij7"-3f©|§I«g?rS?^,^|g-C*^>jlj8|gP2 5 
■cajILTii3? (Q) fiK^4©lBl»!*B{D. l§)tB^^«: 
« 1 ®m»S2 6 «:«if&-r ^) i i fe{CilS^»:&n2 © 

^^112 7 tce^i&b-ci,^^. uiBii 1 cmmsz 6«. 

{fi^iRl6»ig2 8*»e,©^itjS<!:|^*ifi!?^=&^»L. f) 
^ 2 ©^^ 2 7 «. mr^iMjlSie^ 2 8*^ 6©ffi 
^liS^^r 7c/ 2 #tHS 2 9 (CT 7e/ 2 ^*§S ^/fc ©i it 
J^^^lr^SCb. C©SSgS2 6, 2HPh<om-t}i 

30 frseaii, m2(iymm&2Q. 27. ifijia^jg 

112 8 . n/2 ^tBS2 9SCf*n^3 0 

[ 0 0 1 5 ] H 2 «B9gEiE?SjRR OM 2 2 «C^t«$^ifc 

jES®7^- 3f©(*9g5:^U. sEmS(0 1 ^»!:9'©igyg7^ 
-i'Sr^tn^nr F U^«r«U-CiE?^fii OTieitbT 
-eOT. S5IET FW;^*e!(ROM2 1 *i6©RtB 
iff5J^©T FUXT^-^ftcS-^t^rgE^-rSiE 
Sfii^fluf Bf"- 3r -fe U i7 3? 2 3 {C ffl:^-r J: 5 (C i^c •:> T 

[0 0 1 6 ] >>:(c. mw. s-a^^sijigTiSMSK 

«. 03«c5^^J:^{c. ia*B¥a5±«:4o©g^i 
<A. B. C, D) Xnf-^lfi roj ©t* 

K:«ns*£«:i/4^|5i^raiDb. rij© 
i # «C»:;&{C 1 /4 o T^toT. 

[ 0 0 1 7 ] M s KiEsaift^m^jt- ^fcAfC. r F 
0 ^ROM2 1<c«. 04«:n^^j:^«:. ^ii)^-c©fii 
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^fr^Sy-i^- Xcnm L /cjEKiSR OM 2 2 <DT K U 

6) (fC46ii^mn^^. ^^^^mtfri>tc^(DjE^ 
.^v^A<D{4gtc^>o. c:(Dtfc«lrA:/jx-:$? ro J ;&SA 

roj <b3^^.»^.<D^^.^.A(DtffB^6fitH^g^>'^•^ 
->;6SA--^B-C^^Ci;C^:b7:P9. TKU^^^ROM 
2 1 *>^*tJjrr-5T KUXfll3&iiE^iafROM2 2«:J|By( 

[0019] -rtxt^i^. 5fer. 1 «:4c5C:t-5>mB^^^ 
ttJ:*j-r^>/cis?)(DT K r i o 5 j . ;jc{c-s i tcfcit 
^^i^^^ait}-r^ft^(or Fuxfii r 1 5j . ;x(c 
,^2tcfcw6imtH^^3^^ffi;^*r5/ci?)or Ki';^fii r i 

20 J . :XiC^.2(iC^Vf^m^^^^mt)T^1tib(OT 
K IxXffi r 3 0 J . :^X(^.^.3(^i$ir^:BmK^»imtff 
^fc^OT Ku;^fii r 1 3 5 J . ;X(c.c&3k:fctt^e3S 

^^^ajjtfT^/cJ^xDT FUXffl f4 5j . <XCCiS4{c 

oj . :i:^.^A(iC:h>i^^m.^^^mt}r^fc^<DT 

fc^<DT K Uy^m r 1 6 5 J . ^>C«:*5«:feCt-5flt3!SRR 

l:f^|Hlffi^^S:m:t?Te/td?)<3r)T r i 8 0 J . 

rg Oj :?!>5mtB;^)r'5o C<Oi#. lOCOiE^^gRO 30 
M2 2rmH^53'<!:il3fi!^^}<Oj^:^^ffi;^-r-53^a6CC 

[0 02 0] iE^?&ROM2 2'C«. 06CC7S-rj:^ 
iC. TFU;^3tfiSROM2 l^^OT F^X7^-:S^^CS 

^?-bi^e7^2 3k:m:t?-r^. ^rj:t>%. lEKffi^. 0.96 

e-^0.259-»0.866 0.996— 0-^1. OCOjlS(C 7^— b tJ? 

[0 02 1 ] y'-^'^Xy^^ZZU. lE^^KOU2 2 40 

lltB^t9'K:-:>l>T«iiSg|52 5 ^itl^xm 1 <3D*St 
S2 6 5C#tj^b. iS3^^^CCOC^r«m2(D^g[S2 7 

^•e^^iffiis-rs. cntcj:^. 0ito«^2 6(7> 

[002 2] «±0^5aS^fiSnST^'&«H5«:^-r<t 




) 2000-196690 

^©J8Pa52 4F*9<7)^^ VCC^SJflO. ^^{C. SZt^X. ^ 

ssccr, y:<z)<t^«^.^*8{), S4tcr. :*a?>/oX 
<0^-^,«^.tffg^SfJi8jai2 4f*g(Z>^^ycct&fi^-r^o -eo 

/^•i?->^^J»rL. SSCcr. rFU>^*^ROM2 1 
*^e>&ffi^i^/^•^->^c*fJ^;L/ciES^gROM2 2(7)T 
FU^^-r-^^^rffllty^-tt^. iEK»ROM2 2{irFU 

[0023]i^Cir. S6(cr7^-:5?-feUi>^2 3«. 

Pl*§^^^ii^gP2 5x?si^L,riias^^jicDi^i»i 
ssccr. mB^^«mitDSSLg2 6-cit3^ 

[0 0 2 4] C<D<fc^«C. fitB^M±(D±r<D{4tiffi3^ 

M2 1 tciE^.u. 1 m:m9^(o^m^^- ^ ^'sjmcR o 

M 2 2 ccfeis-r ^ c: i -c. r F ixx$ij®35»5ffi^«:/jr o , 
fetg'r5 2ocD>>:7 F u^x^^:^^^^:^^. L^Cj^^. 

[0 02 5]^c4tf. c:(D^jtecDje®"C«. fitlii^^e 

C <*: feT^ ^. (H 2 CDUffiCO^SI) &:fo\ gaj^O/cH 

i^igT^IBift <b Q P S K^i)liR*ffi*J-r 5 J: ^ (C 
[002 6] a7(C7n-rJ:5«:. lE^zKROMS 2<i:7^ 

T^|g$saiESP3 3*S:ttrti5o -^-ur, KJjf-^ 
Flx::<^ROM3 1 tcAj^-T-^i i *>tcmrifimilii 
ffiiEas3 3tctA:^;L/Tti-S. *BfflIgP3 4tt. TYl^y^ 
^ROM3K iESigROM3 2. Sf§ffiiEa53 3S 
o^T^- ^ -fe u 3? 2 3 ^SOa-r -5 i: ^ (C ^ ■:> r ^. 
[0 0 2 71 QPSK^Ptt. HBtcin'rjr^tc, {4|B 
^H±{C4'0<Z)m-^i^ (A, B. C. D) ^}$^. 40 

com-^iSr-eti-en riu^ rioj, rooj. 
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[002 8 ] ^mj^^Ov"- ^tfi r 1 I } X\ :k<Dy'- ^ 
tfT^. Wier FUX^ROM 3 1 (C«. J^ii>±X(0 
A. B~*C. C->B. tmfr^l 

^ffl:^-r^/td6cDIE5£?gROM3 2(Dr KU>^x-5?^ 

[ 0 0 2 9 } M S K^lliCDJ#^t[^:S{c. 1 ocoJE^KS^ 
ROM3 2ri5ltB^^<!:fij^^3^<&a:t?r'5/t8{). mB 

[0 0 3 0] 09{i, TFUX^^R0M3 liC^SS^^ 

/ciEKieROM3 2<DT FbX«I^^^DOr*$f:}. TF 
b::^^ROM3 1 0 1 1 1 l l 7->2 

7 1 8 0 — 90 <om(tCr F U:^ffi:^iE?SigR OM 3 

[0 03 1 ] B?ieiE?£2SROM3 2«. 1^1 0Cc^r<fc 
^ec, TFUJ:^^ROM3 l}CP?><DTFb>^x-!>«: 

^iESJS 3tctH;^T^. rUio-^. JE^B^. 0.982 

-»0.191-0.891- o.982-^o-i.ocDJIBK:3S«iffiiEgB3 

35cai;t?T^o 

[0 03 23 01 itciS'r<fc5(c, QPSKg:iitj{4ta 

ROM3 2i^h<DlE^^y'-^(iCm^l^Xji^^)ifihS^ 
fcM^lEf-'^i^mmyXmi 3tC7nT<fc'^nc}iiES 
[0 03 3} 7'-^'^V^^2 3\tXt)r^y'-^^m 

msuSL^tiyXi^i^mtiT^. ^cr. c<d 

lXO.S-^^2 6. 2 7T'-en-enit5^T'Stfiiaag<5: 
^L/cS. *SS3 0r^^bTQPSK^Piiffi^» 

[003 4] JW±<Diiiii^iistiiaT'^#«^ 1 4 ec^-r 

4«. jfe-r. S 1 l{cr. A:^J7^-:$?^*!ISL. ^crjf^ 
-*i>€r$fJIBiaJ3 4rt(7)p^^i;k:t5fiSL/, y^tc. S 1 2ic 
T. -e^ftlJiSaJ 3 4 CD^ ^ U jCp hw^;^.(om^;^.\nn 

^mBL. s 1 3(cT. '^x<om^}^.^^^. s 1 4cc 
r. 3}cii)/c^j^(Dm-^,*.m^^M®^3 4rt(D-rf^y{cfg 
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tf'h^^m^^^^-^^m^K^. s 1 5ccr. r Fux 

^ROM3 1 :6^6firtB{iS>^^•^-->{cmL/ciEKi^ 
ROM3 2<DTFl/;:<r^^t$r;^ai:^l?#-2>. iEK^RO 
M3 2WT FUX-r-^^icS^ur^^-r^T FUXO 

[0 035]tSC^T, tg*iMiESP3 3«. SlBtCT. 

7 (c r . jE^ift -r - ^ i jgitiiiiE X >- ^ L r 

10 -5, 

[0036] 7^-^-feU>7iS?23«. S18(CT. I^ffl 

^tB^^^ii@SP2 5T3l5^Lr^t3^^^<h<DI^I»| 
^15(0. S2 04cr. mi^»«»i<D«fl[g2 6rfli: 

smiia^K: r ^pi L . msi^^km 2 o^gs 2 7 
xm.^rhmm&(icx^mh. s2 1(ct. cn^s©^ 

iBSS€rftI©g3 0 X^WLKjXQ P S K^pa^^tB:^7T 

[ 0 0 3 7 ] C<7)J: ^{c. {affl^ffi±C)i^7:c[)fitBffli|^ 
20 ^^•^->«:*fjtvLrcr Fu;^x-^^r Fbx^Ro 
M3 I kiiE^L. imm^o^sEw^'f-^^^mmo 

M3 2«:iBt£T^Ci'C. r FUX*IJfflJ;{)S®^tC?:cO. 

«^*/hS<r#^o */c. ifer(Dfi[tBiS^>'^*^->cc 

[0 0 3 8] 01 5{c,^r<fc^(c. xt>y'-'^^u^m 
-n^o^i^nm^^^r fu>^*^rom4 istx^ifssiE 

m4 itt. ^(o^m'js^(o^ri^tx(Dmmmcii:\iL. 

b3'tiEK?g[ROM4 2(0T FU;^'r-^^fetSU. Mtfi 
40 ^liffiiEg^4 3^3:^iti^--^-cail>^i9^(DS<i*li 
jEr^igteffliE'r'-3r^K$ftbri>^, *iJiBlSB4 4«. 
r F U>^*^R OM 4 1 . iEKS^ ROM4 2 . SipSffliE 
SR4 SR^r- ^^U^^23 ^®fiSPT5. 
[OO39]016«. CPFS KS!il<Dft-^,«^.Sgg 
<t. *^m-^,>S^6«!Ic7>fi-^,^^-v<7>{4tB®^<DJ:^T^ 
^fc>L/. EI17«. 1 6QAM^PiCD(i#«SieS<?:. h 

>o ^. 
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[0 04 0] CPFSK^i^^, 01 eiC7nr<k'^(.C. 

y'-^i)^ rOj ■V$>in\t. fiffl«lt-^.^A;&>6aElHlOr 

[0 04 1 ] lufET KU;^:^ROM4 1 tC«. ^a?)^ 
^^J)^:Sm K}<OA-^At as K>(DA-^A<D2 -zxo&mm 
^7N-^-.>CC^ji;(^/ciE32ieROM4 2CDT KU>^7="- 

t$?.^fetgL.r^»3, KX}^^^ roj i^sisrie rcp 

FSKj C>J§^JCJ:0. ^^,'^.<^<i-^,«SA<7)tf^7&>^[m 
tafi£»<hilS!^^^tti:^r'5fc««)Cr)iEKzKROM4 2© 

4 2r|^*Bfi£^ii[?^^^tli;^?T^/ti?). mi^^ffl 

[0042] 16QAMg!iitt. S 1 7 tc^f J: ^ tc. 
fitB^ffiiCC 1 6 m<omn^.^^%. 1 v-^K^^l.^^: 4 

^. f6^S^7?5^iR^(C. r F UX4fiRROM4 1 <C» 
±T<D^u^B^^>'^'^-'>^c^Je;L/ciE?K^RROM4 2or) 

^/c4?)<DiE?JS?ROM4 2 0DT K u;^x-^^fa;t? 

T^. ^/c. loOiEKiSROM4 2rpltajSc^ig:3Sf 
[0 04 3] 4ffiASK^S|«. Hi 8«C^-rj:5(C. 
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